New Generation of Comprehensive Test
and Automated Test Solutions for Radio

FT— KB EZEN A E

NI R 75 R

R

L/ TIENR | e

2019.04




Hiz

- BEAXRIIRE B & FEMITIRNTA
cERBEEMAELZEHEANIRELRIEE
« BB AL IR K & R #83E

« FT— X BB B EM{UM8920A/T47
« M8920AZEHI /45
o KIBIEIR AN

- MBI IREEES
« RINBMCNIR SR X EEER

MR ARG ENL R EN =45
o KS8400A PathWave izt B Eh4k.
- BB &L B o i E M EREG

+
® I§\én

KEYSIGHT Aerospace and Defense Symposium 2019

EEEEEEEEEEEE



ZHHEAEMAHZEHANIMKE L RESE

18 FH B & 5244
© RERIBSTMHIERRE
- RN FEHHFR

© ShER

. mE

& 3Rl

army.mil

B R KiE: army.mil

KEYSIGHT

TECHNOLOGIES



ZHHEAEMAHZEHANIMKE L RESE

IEMNARZEMNERY, BITHE RN T ML
cIBEIAMK, BRE
- B HRVIB{EFITIRE

-« LS+ BiE + EE

« EIREVBURE

© BUTERII, SXEES

B 5 3&iR: cops.usdoj.gov B H kiR af.mil

KEYSIGHT

TECHNOLOGIES



B & SRS IR

RENUREETRARALR

« MK B Z&FERT
o FTEVENSE: FhFRIR(EE = RIZ T
- FEVILSE: HFIFFESHIEVM

- WEEN2” MARER
- #1: ERAR K STHL M RESR R B B E S KR E
- #2: TR RAEHFIHHIE S ARIEFEA M 4

: unwewﬂﬂﬂﬁ f

KEYSIGHT

TECHNOLOGIES



BSR4 Ria%

A MS8920A H & 42 Y

« £/ M8920A PXle H & L=
o (P FRSCHD B BN & 5 A BE]
« MK LMR R#/EF B e AR EEFRE (WLAN, LTE #1 Bluetooth®)
o SMERXTE S FREAR 1 RE
 SRHEHERKNEE—ZAI A
s OB REVBERAR
o TR AT HRK
- ZEMMIEHMAAETE
« PXleiR S RAVIIIEE, R25%

* RIGIRErFEZEBIKeysightHy 3 #5

KEYSIGHT

EEEEEEEEEEEE



Hiz

- HEAXRIVREESSMIERTE
- FRESMAEZE2BEANIIRE L RES
« B ALRMNPERIRR & RiEss

- Fi— KB AZM{UM8I20A T 43
« M8920AZEHIT 45

S £tV
- IR BEHUNAREEE
« BINBEHUNKF SRR REER
- BN RGBT R R 26

« KS8400A PathWave izt B &h{L
iz B e R =)

. B4k

18N =

KEYSIGHT Aerospace and-Defense Symposium 2019

EEEEEEEEEEEE



FT— X B & M ZE MU M8920A

N9093 ZMEMNFARL,AME

M8920A & MR LMY (100 kHz | 3/6 GHz):
- M8920A E-TPXle HIFEH:
« M9421A VXT KRB L EH
« M9O470A 50W S5iEO4EHR
« M9260A F 555 54 A D iRtk
- 84 N9093 B &Mt s 4
« ¥ AM/FM/SSB #5$0ER & iz
(AJi%EE) %35 APCO P1/2, TETRA 1, DMR, WX dPMR 5 H &M
(RAI3EEE) Z#ELTE, WLAN 802.11ac, 1 Bluetooth® I [ F
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SR\ \Hi ST
REFSER\DIHE
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RF 3 #r{ B85 FEME (CF = 500 MHz)

RF 4B (ANT )
RF %t 22412
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1 BE

100 kHz % 3.8/6 GHz
40/100/160 MHz

47 dBm (50 W)

-111 dBc/Hz (10 kHz 1R E)

-108 dBc/Hz (100 kHz 1R &)

-157 dBm/Hz, -161 dBm/Hz8&!{& (200 MHz %] 900 MHz)
-112 dBc/Hz (10 kHz 1R &)

-118 dBc/Hz (100 KHz 1R &)

-130 ~ 3 dBm (T/RO)
-130 ~ 13 dBm (RF Gen[d, EE1EAILH)

S RK: 50/600 BXiE Z5nHr: 50/600/1M RX 4
ESNERK: 5 Hz B 79.8 kHz &304 #r: 10 Hz % 90 kHz
EYER: 10 uVp & 10 Vp F55i934f: 10 uyVp to 46Vp



N9093 Radio Test Software
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R&D 5 =S
#i) YOOS4EMOE 383 7K Fl FHI N9093 AR AR RAARE
HEXESSRER (@EE X-BIMEAARE uﬁfzSignal Studioi#)

#7#9 N7640C LMR Signal Studio X for APCO25
Phase 1 R2FAENES

RAHP8920A/B, W—1F AR EEHIZ B{LEF
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AERX=ESE I E LR

EE constellation Setting X
° M8920AEE, E\Z%;}H\IJ1SL$Z]_?EE4O MHZ%:FEE,\] I:dr:iEt I. Inse; DE||\EA:, R:::!e ?::;DI s Name [16QAM [~ ShowRotation [ Show Symbol

REESEMEE, A BRE160 MHz I -0:. 000 11042 | 125... 000D

EARBESEREY, TUREERS |
MIEHIEIR, iE

0.949 | 0.949 | 1.342 | 45.0... 0003
-0.9.. | 0.316 | 1.000 | 161.... | 0004
-0.3.. | 0.316 | 0.447 |135... 0005
0.316 | 0.316 | 0.447 | 45.0... 0006
0.949 | 0.316 | 1.000 | 18.4... | 0007
-0.9.. |-0.3... | 1.000 |-161... 0008
-0.3... | -0.3... | 0.447 |-135... | 0009
0.316 | -0.3... | 0.447 | -45.... | D00A

O -’-'%‘-JHL'E/\JASK’ FSK, MSK, BPSK’ QPSK’ 11 0.949 -03.. 1.000 | -18... 000B

12 -09.. -09.. 1.342 -135;, 0ooc

SO RN s wN =

xSA Setup File

8PSK, 16QAM, 32QAM, 64QAM, i4 0575 00 1000 | 71— 000 000 s s
128QAM, 256QAM’ 512QAM’ 15  0.949  -09.. 1.342 |-45... 000F 0 MHz
1024QAM,2048QAM, 4096QAMZ
° - - Vgt ‘E | %D 7 .
R B R X IQEHIE SR —
LGuard Upper Hubcarmers o Subcarriers
- AP BENXHOFDMIBGIE 24 /K 20 16QAMIS 24 & ibomiie Spackay -
Number of OFDM Symbols 64 Symbols =

Filter None

P

Resource Mapping | Resource Modulation

Subcarriers M Flip subcarrier axis

60 Symbols

KEYSIGHT 4. BENOFDM{ES4RK



NEXRERFSHTH—RIANME

IREEAOMHZHW KX EFESoHEHEH, T RE160 MHZ

« M8920AH & LM AREC40 MHZ T BE AY
REEFESOEH, AT BRZE160 MHz

- FEEVMAREESHHRE, AUURE
SirEMARHEXNES, 81

- EIMEJASK, FSK, MSK, BPSK,
QPSK, 8PSK, 16QAM, 32QAM,
64QAM, 128QAM, 256QAM, 512QAM,
1024QAM,2048QAM, 4096QAMEF

- BPBEEXHIQEHIES 71
- P BE X KIOFDMFHIE S 434
« ZRFERAETE(OBW)R— 520K
« ZRDEETIERLE(ACPR)RI— R TN

« Y HEEEZERNE (Channel Power)—#
UM
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1 MS_IQ Meas Time (1Q) v 2 Raw Main Time

Scale/Div 10.00 dB

.2.889 2.889 |Start: -4.36 s

3 Spectrum v 4 M5_Metrics 2 -17.11 dBm
Scale/Div 10.00 dB Ref Value 0.00 dBm
EVM
Mag Error
A N s At B Phase Error
-‘11 |'T‘r¥ lf“r’l' m !I\ﬂ i "W‘W " Freq Ermor
A ! i I/Q Offset
tl | '* SNR (MER)
eyt o Gai imb,
Ctr: 100 MHz Width: 20 MHz :
Res BW: 64 kHz Info BW: 20 MHz

240: 16QAM{EE ST

Center 100.00 MHz i Span 20 MHz
#Res BW 240.00 kHz Sweep 1.00 ms (1001 pts)

Occupied Bandwidth
11.500 MHz Total Power

Transmit Freq Error z % of OBW Power
x dB Bandwidth z xdB

2h: SATEESNVEEINRSR

I



RZF: M8920AR T =l eE &Ml

ZR—A@E, FHESLXERNES TN

u  EHHK

RF Input Z. 50 0 Range: 0 dBm ® AM
o) Coupling AC Cormectons: Of \

Froq Ref: External

e —— . e - AMIEIR A A3
BNy o o mvmoore o N e - SIS E(SINAD/THD)

on Peak+ KHz. 6612 kHz

s | L g e T * ZABUEBOMIN

o T Y il D | e 3.077 kHz 6.801 kHz
CH1

el e 27 . « ACPRZ
— i t I «FM

solilis 87.572dBm SINAD

e IR L B et R » FM SRR/ a7
v T D] s - Z¥ikE (SINDA/THD)
T s;:ju::fr:m\ - Points 1001 000 ms e ' Efﬂj Ij] $/}J $

Scale/Div 200.0 mV ° _J_ ﬁ&/l
« ACPR/OBWZE

e : e —— - B
I TN : E 3N E (SINAD/THD)

c RYEF

- Aug 07, 2017 |
L I | ? 12547 P
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RF: M8920AR T# = &M

—#RX & G HL/ L

- Slot 2

Radio Test 1 N +

KEYSIGHT = ANT Audin: CH 1

oupling: AC AudinZ: 1 MQ
Ext Gain: 0.20 dB Aud Coupling: AC

Constellation v

-1.736

RF Spectrum

Scale/Div 10.0 dB Ref Value -40.00 dBm

Center 1.00000000 GHz
Res BW 390.00 Hz

| ] Aug 13, 2018
=- q (14 - ? SQBSIBPM‘

Video BW 390.00 Hz
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Range: 0 dBm

Center Freq: 1.000000000 GHz
Anig Demod: AM (DSB)

RF Freq: 1.000000000 GHz Aud Out: CH 1

RF Power: -44.79 dBm Audio Freq: 1.0000 kHz
Mod: Digital Audio Level: 100.0 mV/
ModRate: Waveform: Sine

MOD SETUP

Modulation Type Digital

Test Pattem APCO-25/Std 1011

1.736 |

Span 40 kHz
Sweep Time 317 ms

Digital Demod Metrics v

TX Power -45.09 dBm

0.14 %rms
0.24 %rms

FSK Error

Mag Error (Carr)
Carr Freq Offset
Dewviation
Dewviation Accuracy
Clock Error

— O

Display

Analog Tx
Annotation
Analog Rx
Analog Duplex
Digital Tx
Digital Rx
Digital Duplex

Analog Tx 2x3

Analog Duplex
23

Digital Tx 2x3

Analog Rx 3
Analog Rx 2

Analog Tx 1

o & ST
- TEHZHHFERRE, HIADMR,
TETRA, APCO25%
° iﬁ%‘] J\%
o EFH/TNBERTIE]
« ACPR
- OBW

o FEUBTAL
- NEFTATRERER, HEEWL
BERMix,
- F3015%H (SINAD/THD)



RLF : SRR

« FFRAMBO20AH BLE ML FHIREESEMIZIBS, HEENT609ICEMESERIE, TLIEMGPS,
A FEEMES, BTFESAUEWHMK.
* N7609CE R R E2ESMIQRFXH, TEHZEMB20AF KI5 SIRIFHITIB

o FRATUZIFE I SARBLIAY :

o AR
« X #4 B GPS/GLONASS/Galileo/Beidou/QZSS/SBASE A EI ML B E T EES AR
s EIFEWAIER D EES, CREIREHBFEREESHED

o B &R/ ZE LR
- T IFE RGPS, GLONASS, Galileo R It} S A5 2K
« GPS,GLONASS#n{t s} #Z=401M S8, Galileo 161518
- NEATERS, PUTERS, IHERREENSESR
- EEESHREMEEERENSETERE
o BT EELEE(TTFR)MIR MK E LR R NK &

A MB20ARZEIMBINEAS512 Msa, REBHAVESHIEAR. MRFEEFKENSMES, HITEE
=MREF, AJLUERAREREAING172B/INS182BREESIR, SERMERMEENSMES, TLIERK
BJLRHIAS .
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o IR IES: branching, parallel test, exception handling and callbacks

o MEBLERJER: USL LSL, array results

o ARG ETEMLE: test plan archive and management, results archive - SQL support
« A[ZEHIBIGUI interface with external automation 10

o ZHFHEIBAE1E including management of software repositories

o TR ZEIE S 2: pre-test setup, measurements and post-test clean-up

o MK F & I E including test step, loop and general debugging tools as well as timing and
results analysis tools for test optimization

KEYSIGHT
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MY EasIEMRIREEE

BHMXR AT ENERER
{8 E2.: Low technical barrier for use. Useful to programmers as well as non-programmers.

Al F&: Modular implementation provides easy plug and play upgrade paths for tests. Re-use not
Re-invent.

RIR: Lightweight and optimized for speed in manufacturing yet powerful for R&D
B Significant efficiency gains for test developers using COTS sequencers

FFH: Open source engine allows users flexibility to customize and integrate 3 party SW for
uniqgue needs
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BN EHF: BTN RERRIR

DUT Drivers
Custom device-under-test drivers User Interfaces
Graphical user interface
Command line interface
Web
SCPI
Test Steps
Custom steps Te St
Generic steps
Sequencer
Engi Result Listeners
. Text log file
Instrument Drivers ngine -
COTS instrument drivers Excel/CSV file
Custom hardware drivers STDF

Tools
Timing Analyzer
Results Viewer
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el RE&BaL

SRl KS8400A PATHWAVE N Bz LS

RETH RV RAMmIZNE

* Centralized TAP Engine
sequencer: lightweight and
optimized for speed

* Plug-ins: for customization
and scalability using
standard and supportable
coding methods

e Optimization tools: Timing,
Results, Test Plan explorer
and Plug-in management

KEYSIGHT

TECHNOLOGIES

DUT Plugins User Interfaces Plugins
e Custom plugins for devices under test » Graphical User Interface
’ e Command Line Interface
t s e Web interface

Test StepPlugins
» Basic steps

» Flow Control steps
» Custom steps

~Result Listener Plugins
» PostgreSQL Database
e SQLite Database

» CSV
t e Text Log
Instrument Plugins
* Keysight Instruments Tools
» Non-Keysight Instruments  Timing Analyzer » Test Plan Run Explorer

¢ Custom Instruments * Results Viewer « Plugin Package Manager



EEMNXEGMARE&BTIL

ETNL+FNEN, TENEGIRHT

. Custom GUI ESEEREEE --------------=-==- 1
Optional Custom GUI Human
, Handler
can be created by Machine {[€=1 o her
users Interface E

Operator Interface Program

t---; LAN or localhost

Test Automation Platform (TAP) - KS8400A

Test Plans and
O g Infrastructure (Sequencer)

Procedure
P —— , S — 5
TAP Plugins for core Radio TAP plugins for TAP plugins
e e land other for DUT Radio Test: example of TAP implementation
S TS O hardware control . : .
KS83120A & KS83123A Flexible, scalable and lightweight sequencer
1 supporting customization using standard

LAN or localhost

C#/.NET coding

Utilizes the library plugin approach with
package manager for quick deployment and
conducive to team collaboration and re-use

Radio Test Measurement [
Science and HW control

A

Other PXI HW could be added
as test needs evolve

PXI Hardware (Modular)
M8920A Radio Test Set

Automated radio testing on M8920A




eENFHBEANKARZ&ERL
KS8400A PATHWAVE Btk E &

Developer’s User Interface

3 Keysight Test Automation Platform

Help Example Menu

Verdict Rating  Duration

Parallel
[

Output

e Time

Test Plan consisting of Test Steps Test Step Settings

Timing Analyzer

DUTs SempleDut® &

\ i N Results Listener Plugin(s)
DUT Plugin(s)

KEYSIGHT Instrument Plugin(s)
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=ER S E MR ARZG&B 3L
£ B 3 4 9 1 LR 5 P SR

DUT Plugin User Interfaces Plugins
. ﬂf_ﬁ‘j, & E*lj *ﬁ*ulﬁi%ﬁiﬂl]ﬁﬁﬁylj (K8831 20A & K883122A) «  Custom Plugins for Radio Control « Graphical User Interface

* Command Line Interface

© TX -LH%IJ’)H‘IHK t ‘ » Web interface
« TX E9KE
d 5 Analog Radio Test Plugins
o ]
TX IR + Basic Steps Result Listener Plugins
s TX M INER » Custom Steps . Post‘greSQL Database
« RX Z4jitkE + Flow Control Steps * gg\‘;‘te Database
o RX E 555 Mo t f « Text Log
* RX E3RHE
« RX IR FAkE = M8920A Instrument Plugin ~ __
*« RX SINAD « Timing Analyzer e Test Plan Run Explorer
. 5_]__‘_,:__«_% » Results Viewer » Plugin Package Manager
- BERENFLRE
- RERMRBEK, TFBORFHSCPIEZHIwS Test Automation

s NEERIERY
 RMBAMBEEFNE, FHATCPIIPHMYEECOMO
o NI PR EERH A RE

KEYSIGHT
TECHNOLOGIES Automated radio testing on M8920A
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60 % 5905 90 55 2R e B A s

TIA 603 FRAEEN :

The audio frequency response is the degree of closeness to which

the frequency deviation of the transmitter follows a prescribed
characteristic (6dB/ Octave).

TIA-603-C Methods of Measurement for All Equipment

+14 ]
+12]
+10]
+8

6 dB/octave slope

_~ 896 — 940 MHz
rolloff

dB 0 ]

-127] 12dB/
14— octave

R L
300 400 500 700 1000 1500 2500 3000

Frequency - Hz

KEYSIGHT
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22622 Constant Input Test Method (300 Hz to 3000 Hz)

DUMMY AUDIO
MICROPHONE GENERATOR

STANDARD
TRANSMITTER TEST
UNDER TEST » TRANSMITTER »  RECEIVER

a)  Connect the equipment as illustrated.

b)  Set the test receiver to measure peak positive deviation. Set the audio
bandwidth for <50 Hz to =15.000 Hz. Turn the de-emphasis function off.

¢} Adjust the transmitter per the manufacturer's procedure for full rated system
deviation.

d)  Apply a 1000 Hz tone and adjust the audio frequency generator to produce
20% of the rated system deviation.

e)  Setthe test receiver to measure rms deviation and record the deviation
reading as DEVigr .

f) Set the audio frequency generator to the desired test frequency between 300
Hz and 3000 Hz.

) Record the test receiver deviation reading as DEViggp
h)  Calculate the audio frequency response at the present frequency as:

audio frequency response = 20 logm(M ]

DEV ger

i) Repeat steps f) through h) for all the desired test frequencies.



EEMNXEGMARE&BTIL

60 % 5905 90 55 2R e B A s

22622 Constont bnput Test Method (300 He 1o W00 He)
Test Plan TX Audio Frequency Response ? ~ X o 1
Step: -+ — TestPlan; .k [> Repeat ~ Completed in 0.00 s - v - r
[Taseumen § o st R e
Step Name Verdict Duration Flow Step Type % - )
al Conpect the equipment 3 illastruted
é [#] T¥ Audio Frequency Reponse Test Sequence Flow Control \ Sweep Loop o e e
b Set the fest pevetver fo meastne peak positive deviation. Set the aidio
[¥] Key Baefeng Radio |Customer DUT COﬂtrOlI Radio Test Generic DUT Control \ Specific USB relay for key line PTT oD fae-500 Bt IO Hoe T tha - anglndx i nchion off
X T — 1 Flow Control \ Sweep Loop (Range) € ;\;l‘.::u‘lu::.-n.u,\mm.-. per thse manufactarers procedure for ull rted system
oy [M8920A Audio Gen / RF Receiver] Lt
[#] Measure 100% of System Rated Deviation eontel Radio Test Analog \ Transmitter Test \ Adjust to Rated TX Frequency Deviation o Amly i Imm ud, ome :...:...nuu thee audies fresqoeny gemerator to prouce
ontro 20 oof the rated systen deviation.
erdic ow Contro erdi T T S— " .
lf Vi d t F' C t l \ lf v dd ) Set the test receiver 1o measure rms deviation and record the deviation
= reading as DEVy, .
= [¥] Apply 1KHz Tone & adjust the system Rated Deviation to 20% = = Flow Control \ Sweep Loop (Range) '
- M8920A Audio Gen / RF Receiver ' D Serthe o fequeicy peneabo 10 e desied st ey betweea 300
[#] Measure 20% of System Rated Deviation it Radio Test Analog \ Transmitter Test \ Adjust to Rated TX Frequency Deviation Hiz and 3000 He.
ontro " oL D R iV dearion e s DEV.
[+ If Verdict Flow Control \ If Verdict g Recondthe test receiver deviation reading as DEV sy
e E Sweep 10 Audio Tones Frequency (300 Hz to 3 Kitz) M8920A Audio Gen / RF Receiver Flow Control \ Sweep Loop (Range) b Caleulate the andio frequency response ol the present [requency o
. DEV g
[#] T Audio Frequency Response Control Radio Test Analog \ Transmitter Test \ TX Audio Frequency Response andlo Foquency retposte =20 log.e | DEV.r
|O [+ Dekey Baefeng Radio | |Customer DUT control| Radio Test Generic DUT Control \ Specific USB relay for key line PTT ih Repeat steps 1) through hi for all the desined test froquencies.
KEYSIGHT
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200 % 590 F 5050 e B A R 45 R

TIA-603-C Methods of Measurement for All Equipment

15

10

dB 0

12—
147
18

T T T L
300 400 500 700 1000 1500 2500 3000

Frequency - Hz

The audio frequency response from 300 Hz 1o 3000 Hz shall not vary more than +1

Audio Frequency Response [dB]
n

the 1000 Hz level, The exception is from 500 Hz 1o 300 He, where an add
dB per octave rollofl is allowed.

220 e ==
-25 i
250 500 1000 2000 4000
Audio Frequency [Hz] -
—@— Tx Audio Frequency Response [dB] —&— Upper Limit —&— Lower Limit
KEYSIGHT
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=ER S E MR ARZG&B 3L
BHUMRTY R (WK SBRTEA)

2445): SEEERYFull TX B3k B /AT RN

Example of Flow Control

KEYSIGHT
File Settings Tools View Help
~ Step Settings

Completed in 0.00 s

Audio Generator Channel |Channell

Audio Frequency 1kHz
Audio Level 10mv

Waveform SINE

0.04 0.05 0.06

0.04 0.05 0.06
Audio Volatage Level [V]

TX Frequency Deviation [Hz] —Tx Audio Distortion [%]

KEYSIGHT

TECHNOLOGIES
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MM ARSERRGREE

Test Plan 7

Repeat - & Paramel

KS8104A HTML5
Result Listener

Test Report Trarsmit & Recelve Test (BacoFeng Radio)

o1z Plugin

Report generated 2018-11-08T00:

Operator Jad Faraj

Station TW572406:

Overall Verdict Pass

Step Results (Short)

51 Step Me Verdict Duration

Tu Test Pass O:00

Fx dio Output Power Pass

R Hurn and Noise Pass

Sweep FM Deviation Pass

Step Results (Long) | Errors 0 [# Information 1110 [ ] Debug 5978  Break atLine  Sources «
s P

Test Step Name Verdict  Duration - £

Key/Dekey Bacfeng Radio NotSet  00:00:00.0045550 - p

D MotSet 00;00:00 E E

Measure Specific Tx Freguency Deviation MotSet  00:00:00 - :

If Verdict MotSet  00:00:00 E E

Measure Specific Tx Frequency Deviation MotSet  00:00:00.0665375 - &

IF verdict MNotSet 00:00:00. 0000541

Measure S ific Tx Frequency Deviation MotSet 00:00:00.2150534

MNotSet 00 00:00. 0000482

i To Eramarea: Ma

Mlnr@or AN A-Nn 21 SN2 = Generic Radia DUT ' st Sed » HTMLS MyRes

KEYSIGHT
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71414

22 T K % B8] 20 7 —
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« Keysight's PathWave it B

LT B FFEZETIERE

M8920A /| B & BEk &%

REREREYE, AR
Fiid Rz IR B K A/ S IR T

- RAEAY RV BEME
- EEREMS, STV

=, REWTNRFS, 1%
iz

T
RZMIXHXIF A TR E

1Y,

- BRAHTE, REEIPHIHE

gH

. FREIMER 2 EHE LA 1E i«:\% ‘r‘; ‘

AESEE A FWebijio]HY
%‘z‘&i;gfﬁ, T E FfEfRY
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c EHHBEAMALZEHE NI X EIEE
o BB R EM IR R & R iaE
« FT— KB B ZEM{UM8I20A 1+ 47
e M8920AZRFI /48
*fﬁ?a 1‘3‘&}_‘_ FH
- B BRI AT
« I BN F AR s #ER
it 25 a7 RN 261
* KS8400A PathWave i B &1L
ez B e R s a5
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- Keysight BB &R 5 R:
- MR FNEFLMR B & LK B E XA AEHIHIEN
- B REIFRAI AR AR ME ZFHBE aF AR —LHE MM FE S8
- RIEAH RIARATLUNE LR, RKR, DUIRBEEXHIEK
- NERFC BN ETH TR EFE A AB S EHE AR
- RIRENERE, ENEHEFRBRRAEEERK
- MR E s TR Estxre &M & ARG, SR Tasiht
- PXle 2243 72 1 e BRAY B B X AR IR H iR SR e &
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